Carcinogen-induced pancreatic lesions in the mouse: effect of Smad4 and Apc genotypes.
Mutations in the tumour suppressor genes SMAD4 (DPC4, deleted in pancreatic cancer locus 4) and adenomatous polyposis coli (APC) have been implicated in the development of pancreatic cancer in humans. Treatment of wild-type, Smad4(+/-), Apc(Min/+) or Apc(Min/+)Smad4(+/-) mice with N-Nitroso-N-Methyl Urea (NMU) results in abnormal foci in pancreatic acinar cells characterized by increased levels of beta-catenin. Previously such foci have been shown to be the precursors of pancreatic neoplasia. Interestingly, only NMU-treated Apc(Min/+)Smad4(+/-) mice exhibit a significant increase in abnormal pancreas, which was found to be due to increased number of abnormal foci rather than increased focus size. A range of foci sizes were analysed, but only smaller abnormal foci were characterized by morphological nuclear atypia. These studies suggest functional co-operation between TGF-beta and Wnt signalling pathways in the suppression of pancreatic tumorigenesis in the mouse.